Effect of phytyl side chain of vitamin E on its antioxidant activity.
Inhibition of the oxidation of methyl linoleate and soybean phosphatidylcholine in homogeneous solution and in aqueous dispersion by four chain-breaking antioxidants, vitamin E (alpha-tocopherol), 2,2,5,7,8-pentamethyl-6-chromanol, 2,6-di-tert-butyl-4-methylphenol, and stearyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate, was studied to examine the effect of the phytyl side chain of vitamin E on its antioxidant activity. These four antioxidants exerted similar antioxidative activities. They were also effective as antioxidants in protecting the oxidation of soybean phosphatidylcholine liposomes in water dispersion. However, when they were incorporated into dimyristoyl phosphatidylcholine liposomes, only 2,2,5,7,8-pentamethyl-6-chromanol and 2,6-di-tert-butyl-4-methylphenol could suppress the oxidation of soybean phosphatidylcholine liposomes dispersed in the same aqueous system. It was concluded that the antioxidative properties of vitamin E and its model without the phytyl side chain are quite similar within micelles and liposomes as well as in homogeneous solution but that the phytyl side chain enhances the retainment of vitamin E in liposomes and suppresses the transfer of vitamin E between liposomal membranes.